For many years the writer has been conscious of a certain feeling of shame in connection with his specialty: this feeling has resulted from the observation that whereas in practically all other fields of medicine, men who are preparing themselves for their life work begin with the fundamental studies of all branches of medicine, histology and histopathology, men who are fitting themselves for service to humanity as otolaryngologists usually begin with a mad desire to perform tonsillectomy, submucous resection of the septum, etc., and never do, with but few exceptions, apply themselves to the acquiring of the basic knowledge of their specialty, namely, the histology and histopathology of the nose, throat, and ear.
work. How is it with the would-be otolaryngologist? Over to Europe for a few weeks or a few months to "learn" his specialty, he wants to know, fifteen minutes after his arrival in Berlin or Vienna, where he can get some operating, either on the cadaver or the living. Embryology, histology, histopathology! What can he do with such knowledge in his office when he returns? He smacks his lips over the fees he will demand for a radical mastoid, a septum operation, etc.
No honest man can deny the fact that of all the specialties of medicine there are more superficial men practicing otolaryngology than any other branch of our science. Now, there is no argument whatever concerning the fact that even without knowledge of histology and histopathology one can get along in otolaryngology: one can even do much good in this world. I know men who remove turbinal hypertrophies, tonsils, and adenoids, who can perform a septum operation, simple and radical mastoid operations, etc., all very beautifully; men who have large incomes and help their patients, but how about progress in otolaryngology, and how about genuine satisfaction in one's work? These are impossible in the absence of a perfect understanding of the things with which one is dealing. Ah! yes, one hears, that is all very fine in theory, but practically why isn't it just as well to send the specimen to a pathologist for a diagnosis; and why bother about cells and groups of cells as long as one can recognize the macroscopic condition and treat it properly! I say such an attitude is disgraceful. In a specialty as limited as that of otolaryngology, it is a shame that men can be satisfied with a knowledge of the mere facts necessary for them to make a living and necessary to the carrying out of routine treatment and operations. Have we no pride in our special work? Have we no desire to compete with those in Europe who have worked out the problems about which we in America write so learnedly?
This contribution of microphotographs has been selected from a series of ninety-six recently taken by the writer, who is not a pathologist but an otolaryngologist, and invites criticism of his descriptions.
It is a significant fact that, although the books dealing with otolaryngology are numerous, but few contain more than a mere mention of the histology and histopathology of nose, throat, and ear; and even in those which contain splendid chapters upon pathology, we usually see sketches of specimens which mayor may not be true to nature. Why so little use has been made of the microphtograph in otolaryngology is difficult to explain. Possibly the erroneous idea that microphotography is very difficult is the explanation. Microphotography is not difficult; a certain amount of technic must be acquired, of course; but this is possible for anyone with ordinary intelligence.
This contribution, the writer hopes, will serve to stimuiate a deeper interest in the groundwork of laryngology, and serve as a plea for the more widespread use of this admirable method of illustrating papers and books.
There is an almost irresistible temptation to overstep the bounds of pathology in discussing each specimen, but, in a short work of this kind, one must confine himself strictly to the subject in hand.
'fE:CHNIC.
The specimens were all fixed in four per cent formalin; then passed through the usual alcohol series, after being washed in water. They were then embedded in celloidin and sectioned in the usual way. Almost all the specimens were stained with hematoxylin eosin and mounted in the customary manner. Each specimen was carefully studied and the most interesting field selected for photographing. A Leitz microphotographic apparatus was employed. Most of the pictures were made with the first objective, a few with the second, but none with the oil immersion. An arc light is used in the Leitz apparatus for projecting the image. After focusing on a ground glass the light was modified with a ground glass and an amber glass. The exposures varied from five seconds to fifteen seconds, depending upon the thickness and coloring of the specimen. The developing and printing of the plates was carried out in the usual way, requiring very little more skill than is required to develop and print an ordinary photographic plate. Sarcomata sometimes contain masses of hyaline substance which is produced by the cells ; or the cells become converted into this material; or the connective tissue and blood vessels are changed into hyaline material. The hyaline masses, which are observed in a great variety of form, force apart the cells. In mucoid and gelatinoid cancers the mucoid and gelatinoid masses develop within the nests of cells and give rise to very much the same appearance as described above in the sarcomata. Such a tumor may be called a carcinoma cylindromatosum.
In the microphotograph we see in the center an enormous triangular space, filled with a hyaline mass (2) and practically devoid of cellular elements. Grouped around this central hyaline mass are seen numerous smaller oval and round hyaline collections surrounded by sarcoma cells (1). That the cells have been crowded apart by the hyaline formation can be readily seen.
II.
CYLIKDRO:VL\ OF NOSI(. In this picture, from the same speCImen, are numerous irregularly shaped cylindromatous spaces. In this view one sees several small cylindromatous areas just forming. As in No. I, the sarcoma cells (2) are clearly visible. III.
ANGIOMATOUS POLYP }'ROM S}~I'TUM.
Bleeding polypi of the septum usually spring from the mucosa of the cartilaginous septum, and are of rather frequent occurrence. The explanation of their frequent occurrence on the septum is the vascularity of that area which is known as the locus Kiesselbachi. The formation of the growth is made possible by a thinning of the mucosa with loss of elastic fibers; this permits of a proliferation and dilatation of blood vessels. This condition of the mucosa is probably the result of an inflammatory process. In the microphotograph are seen numerous, but for the most part comparatively small, blood vessels (3): lined with a single walled endothelium and showing no muscular coat. The blood vessels lie in a stroma of myxofibromatous tissue (2) containing many leucocytes (4). The epithelial covering (1) of the polyp is of the pseudostratified columnar variety.
IV.
CHONDROMA OF NOSE;.
There is a difference of opinion among rhinologists as to the existence of a truly benign chondroma of the nose. It is probable that most of the cases reported as nasal chondroma are either ecchondromata (local hyperplasias of the septal cartilage) or chondrosarcomata. The writer believes that the specimen from which this microphotograph was made is one of benign chondroma of the nose, as there was no report of recurrence, and the growth was not the simple hyperplasia of the septal cartilage so frequently observed. A chondroma consists chiefly of cartilage. The amount of connective tissue found in its structure, covering its surface or penetrating its interior as a framework, is so slight that one almost fails to see it in many specimens. The usual tissue of a chondroma is hyaline cartilage; less frequently it is found to be composed of fibrocartilage.
The number, size, form and arrangement of the cells vary greatly in different tumors. Some contain many cells, others few; some have small cells and others large; others contain both large and small cells. The cells may have capsules or may not have; in some specimens they are seen to lie in groups surrounded by a capsule; in other cases the individual cells are found apart, but arranged in a regular manner. All varieties of cartilage· which exist normally may be found in tumors; accordingly, cells of different forms are observed; the majority, however, are usually the round form. Commonly spindle and star-shaped cells are found in the neighborhood of the connective tissue bands which separate the tumor into lobules or surround it as a whole. Retrograde metamorphoses are often observed in the chondromata. Fat drops are often seen in the cells. A mucoid degeneration of the basic substance is sometimes observed; this results in either the fonnation of mucous tissue, giving rise to a chondromyxoma, or the intercellular substance undergoes complete liquefaction and the cells are destroyed, in which case cysts are formed. In some cases the cartilage undergoes calcification, or genuine bone may be formed. In such cases we designate the tumor as osteochondroma. Excessive proliferation of the cells of the cartilage may result in the formation of sarcomatous tissue; then the neoplasm becomes a chondrosarcoma.
In the microphotograph presented we note all sizes and forms of cartilage cells, which are arranged in groups, each of which is surrounded by a capsule. Around several groups is another capsule continuous with the capsule which extends around the entire cartilaginous mass. Fat drops are seen here and there. The subepithelial tissue shows a marked infiltration with round cells (2). At the lower limit of the picture may be seen the epithelial covering (3) There is little necessary, here, in the way of description; the picture speaks for itself. We see innumerable carcinoma cells arranged in groups or plugs, surrounded by a connective tissue stroma.
VI.
In this picture we have a higher magnification of No. V. Mucoid cancer or gelatinoid cancer owes its peculiar characteristics to the fact that the epithelial cells produce a ffiUCUSlike substance. The mucus production may begin during the earliest development of the growth. The material collects in the center of the cell nests, like the secretion of a gland. The cells which surround tbe mucoid material arc later broken through, with the result that the cells are loosened from tbeir support and crowded together. Ultimately the epithelial cells are entirely destroyed, and we have a condition resembling the cylindromata, a condition which may be classified with the corresponding sarcomata. One may speak of mucous carcinoma at this stage as a carcinoma cylindromatosul11. It is probably better, however, to retain the original nomenclature of mucous carcinoma.
In the microphotograph of a section frOI11 a mucous carcinoma of the nose, we are first interested in the large white area (1) on the right, which shows an advanced transformation of carcinomatous tissue into mucoid substance. H.emains of epithelial cells are still seen suspended in the mucoid material. On the left may be seen an area (3) in which an cadier stage of the process is depicted. Here can be seen how tkc arcinoma cells are being separated by the col1ection of mucus. In other parts of the picture are to be seen nests of cells (6) which have not yet been affected by the collection of mucoid material. On the left is a large projecting carcinomatous mass (4) showing ulceration. Two varieties of epithelium are seen in the picture: above, pseudostratificd ciliated epitheliul11 (2) ; below, stratified squamous epithelium (5).
VII!.
This picture is an enlargement of the projecting carC1l10matous mass in No. VII. At (1) are nUl11erous carcinoma cells with practically no mucoid material around them. 1n the center of the picture is seen a large collection of mucus (2) which has separated the cells in that area; practically the entire projecting mass shows ulceration.
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IX.
MJ.;LANOSARCOMA OF NOSI.;.
A sarcoma is a connective tissue tumor in which the cellular elements are much more prominent than the intercellular substance. The sarcomata are closely related to undeveloped connective tissue. Sarcomata develop either in previously normal tissue, or in a connective tissue tumor. The transformation of the original tissue into the tissue of the neoplasm takes place by growth and multiplication of the existing cells. To consider the numerous types of sarcomata even briefly would result in a monograph beyond the object of this paper. A brief description of the type of sarcoma presented must suffice.
lVIelanosarcomata are developed in tissues which contain pigmented connective tissue cells-----:chromatophores. Metastases are common.
The microphotograph presented is of a specimcn of metastatic melanosarcoma of the nose. Throughout the picture can be seen the pigment (2) which in the specimen is yellowish brown in color. The sarcoma cells are chiefly of the small round variety. There is some evidence in the right upper part of the picture of alveolar formation. In the remainder of the picture the sarcoma cells (I) show no regular arrangement.
X.
In this picture we have another field from the same speCImen. Pigment is here much less in evidence. ()n the right is an area of ulceration (3). The alveolar arrangement of the sarcoma cells (1) is more manifest than in No. IX. In thIS field are seen, with a few exceptions, only small rounel cells.
In the lower portion of the microphotograph may be seen stratified squamous epithelium (2).
XI.
JJl':R'\lOID CYST OF '\louTH.
The occurrence of tissue formations in localities where such formations are not normally met with can be explained l)y the assumption of embryonic misplacement of ceI1s.
Teratoid cysts may be divided into two chief groups: the ectodermal epithelial cysts on the one hand, and the entodermal and mesodermal epithelial cysts on the other. The ectodermal cysts vary in size from a centimeter in circumference to the size of a large fist. Their walls show ectodermal characteristics. The sac may consist of connective tissue lined with stratified flat epithelium. Such cysts are called epidermoids. The sac in other cases may present the characteristics of true skin: that is, it may show papill;:e like those of the skin, with sebaceous glands, hair follicles, hair, sweat glands, and sometimes subcutaneous fat. These formations are called dermoid cysts.
The contents of such cysts are composed of either desquamated squamous epithelial cells alone or with fat and hair.
In the microphotograph presented we note superiorly the cavity (l) of the cyst. On the right, in the cyst cavity, is a mass of desquamated epithelium (2). Most of the contents of the cyst were lost during the preparation of the specimen. The sac is lined with stratified squamous epithelium (3) showing hornification. Three large papill;:e extend toward the cavity of the cyst. In the particular field presented the sac shows little more than a dense connective tissue formation beneath the epidermal lining.
XII.
ANGIOFIBRO"'IA OF GUMS.
We designate as angiomata those new growths in the structure of which blood vessels or lymph vessels constitute such an important part as to determine the character of the tumor.
A fibroma is a growth composed of connective tissue.
In the microphotograph presented we see a connective tissue new growth containing many newly formed blood vessels: hence the name angiofibroma. The most prominent element in the specimen is the mass of dense connective tissue (3) showing a moderate leucocytic infiltration (1). Throughout the picture may be seen numerous blood vessels (2) of different size. These vessels, with a few exceptions, are surrounded by a dense wall of fibrous tissue which is darker than the surrounding connective tissue. XIII.
DIPHTHERIA PHARYNX.
In diphtheritic inflammation the greatest sufferers are the epithelial cells. A direct division of the nuclei occurs first; following this, necrosis. Finally, the epithelial cells become part of the false membrane which is formed on the surface. Marked leucocytic infiltration occurs, both in the subepithelial tissues and in the epithelial layer itself. The gland epithelium shows the same changes. Complete disintegration of some of the glands is at times observed. Exudation from the blood vessels in the subepithelial tissues results in an infiltration of the epithelial layers with a separation, in places, of the epithelium from the underlying supporting tissue. This separation results in the formation of vesicles. The deposit of fibrin results in the formation of the false membrane and in the subepithelial tissues, in the filling and compression of lymph spaces. In addition to fibrin the false membrane is composed chiefly of leucocytes, red blood corpuscles, and cellular debris. The blood vessels and lymph spaces are dilated. Muscle fibers become swollen and indistinct, and frequently show degenerative changes. Ulceration does not occur, as a rule, except in the larynx, as a result of prolonged intubation. After the separation of the membrane, repair takes place rapidly through the growth of epithelium from sound epithelial rests. Subepithelial regeneration occurs after the products of degenerative changes have been absorbed.
The microphotograph presented was taken from a specimen of diphtheria of the pharynx. Superiorly is to be seen the false membrane (1) infiltrated with leucocytes, red cells, etc. Several areas in which separation of the membrane (5) is occurring are to be seen. Immediately underlying the false membrane is an intense leucocytic infiltration (4), which is seen to extend directly through into the exudate above. In places remains of epithelium (2) are present. . Necrosis of epithelium (3) can be seen in many areas. Beneath the muscle fibers (7) which are infiltrated with leucocytes, etc., and indistinct from degenerative changes, one notes many markedly engorged blood vessels (6). It is very interesting to examine these blood vessels closely for the exudation which was occurring at the time of death. In the lower portion of the picture one sees evidence of advanced degenerative changes in the glands (8).
XIV.
LYMPHOSARCOMA OF 'fO='1SIL.
Sarcomata and epitheliomata are both met with in the pharynx. The commonest form of sarcoma in this region is the lymphosarcoma, or small round cell sarcoma which frequently has its origin in the tonsils. Less frecluently the sarcomatous cells are spindle shaped.
The lymphosarcomata imitate in structure the lymphatic glands. The stroma which holds together large numbers of round cells is composed of a vascular reticulum, a part of which is made up of branching and anastomosing cells. Depending upon the development of the reticulum, the lymphosarcomata may be divided into two forms: the soft and the hard. In the hard variety the reticular framework may present a close resemblance to ordinary connective tissue.
In the microphotograph one sees on the right a lymph follicle (1) resembling very closely a normal tonsillar follicle. Upon closer observation, however, changes indicating the new growth will be noted.
These changes are chiefly in the grouping of the cells and the presence of a lymphosarcomatous reticulum. On the left in the picture is a mass of sarcomatous cells, both of the small round and the spindle shaped varieties.
XV.
CHRONIC LARYNGITIS.
The most important changes in the larynx resulting from a chronic inflammatory process are metaplasia and hyperplasia of the epithelium, increase in the fibrous elements, and subepithelial cellular infiltration. The epithelial hyperplasia is often very marked, especially in the posterior commissure: such a condition is known as pachydermia.
In the accompanying microphotograph one notes not only a metaplasia of epithelium into stratified flat cells, but a marked hyperplasia with hornification upon the surface. In the subepithelial tissues there is a marked fibrous tissue hyperplasia and a widespread round cell infiltration. XVI.
CYLINDR01\IA OF LARYNX.
As a detailed account of the formation of cylindromata has already been given in this paper in connection with another specimen, the writer will at this place simply describe the accompanying microphotograph. Three large cylindromatous spaces (1), filled with a hyaline mass (2), with some cellular elements scattered about, are seen with several smaller spaces above and below. Throughout the specimen are seen large masses of fibrous tissue (3) separating groups of sarcoma cells (4) and extending around the cylindromatous areas.
XVII.
LYMPHATIC LBUKEMIA L,\RYI\'X.
In lymphatic leukemia we may have in the larynx either a circumscribed or a diffuse lymphocytic infiltration. In the first picture of this condition we see on the left more or less circumscribed subepithelial infiltration (4). The stratific<l columnar ciliated epithelium (1) shows no change in structure and no infiltration. In the'lower portion of the picture aTe mucous glands (2). Between the glands will be noted an intense lymphocytic infiltration (3). On the right is an area of edema (5) practically free of cellular infil tration.
XVIII.
LYMPHATIC LlWKE:.IilL\ L.\RY:\X.
In this microphotograph one notes a diffuse subepithelial lymphocytic infiltration (2) and a metaplasia of epithelium (1).
XIX.
Again in this picture one sees a diffuse subepitheliallymphocytic infiltration (3). Although the infiltration does not extend into the epithelium, excepting a few scattered cells, one notes in certain of the papill;e (1) as intense an infiltration as in the deeper tissues. Metaplasia of epithelium (4) is again noticed in this picture. 'throughout the specimen are newly formed blood vessels (5).
XX.
CYST OF CORD.
Cysts in the larynx region are seen on the anterior surface of the epiglottis, on the cords, or on the lateral walls. Glandular cysts are rare. 'they result from a dilatation of gland acini or ducts, and are lined with glandular epithelium. After prolonged pressure the epithelial lining may be so altered as to be hardly recognized, or the original lining may be replaced by fibrous tissue. Another form of cyst occurring in this region is the connective tissue cyst. This may result either from a localized effusion of serum between the epithelium and underlying tissues, or to an effusion of serum into the subepithelial structures. Such cysts contain fibrous bands, hence the name.
The microphotograph presented sho\vs a glandular cyst of the cord. The lining epithelium (3) has been flattened by prolonged pressure. The cavity of the cyst (I) is below and to the right. Remains of the cystic content (2) may be seen in the lower right hand corner of the picture.
XXI.
DIFFUSE CONGENITAL PAPILLOMA OF LARYNX.
Papillomata are primarily the result of epithelial hyperplasia. They consist of epithelial projections growing from a base of epithelial proliferation which has also resulted in the sending out of prolongations into the subepithelial tissues. The type of cell on the surface is usually that of the pavement variety. When springing from a part of the mucosa covered with columnar epithelium the cells, especially below the surface of the papillomatous projection, may resemble the type of epithelium from which they have grown. Each projection consists of layers of epithelium, with blood vessels and connective tissue in the center.
In the microphotograph one observes laryngeal tissue in the lower portion of picture. Upon the surface of this tissue are both stratified columnar (4) and flat epithelium. Subepithelially are glands (5). In the upper portion of the picture is the papillomatous tissue in which may be seen blood vessels (l), connective tissue (2), and the epithelium (6) of the papillomatous projections. Cross sections of the projections are seen on the right. Unfortunately the picture does not show the papillomatous projections springing from the laryngeal tissue.
